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ANTI-STAINING COATING SOLUTION COMPRISING INORGANIC POLYSILA2ANE 



(57) By applying the solution comprising 0.6 to 10 
% by weight of an inorganic polysilazane having repeat- 
ing units represented by the general formula below and 
soluble in a solvent and a catalyst such as 4,4'-trimeth- 
ylenebls(l-methylpiperidine) etc. onto the surfaces of 
the bodies and wheels of automobiles, dentures, tomb- 
stones, the interior and exterior of a house, products 
used with water in toilets, kitchens, washrooms, bath- 
tubs, etc.. signboards, signs, plastic products, glass 
products, etc., a rigid and dense silica coating Is fomned 
to confer a long-durable hydrophilte effect and antl-foul- 
Ing effect on the surfaces. The solvent is properly se- 
lected from mineral spirit, paraffin type solvents, aromat- 
ic solvents, alicyclic solvents and mixture thereof de- 



pending on the arttele being coated. 
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Description 

Technical Field 

t [0001] This invention relates to an anti-fouling coating solution capable of forming a hydrophllic coating having an 
excellent anti-fouling function by applying it onto the surfaces of the bodies and wheels of automobiles trains airplanes 
etc., dentures, tombstones, the interior and exterior of a house, products used with water in toilets' Icitchens wash- 
rooms, bathtubs etc., signboards, signs, plastic products, glass products, etc. 

' Background Art 

[0002J Conventionally, various measures are taken to prevent pollution of the surfaces of articles For example 
automobile bodies are easily fouled with dusl. combustion products such as exhaust gas, or the like Therefore the 
bodies are coated with wax to form a wax coaling thus preventing poHution of the bodies. By rendering the surface of 
the body water-repellent, water upon contacting with the surface of the body forms drops of water to roll down the 
surface of the body, whereby fouling components in the water can be prevented from adhering and remaining on the 
surface of the body, while the wax coating makes adhesion of fouling components to the surface of the body difficult 
and even If fouling components adhere to the surface, they can be easily washed away with water. 
[0003] Further, products used with water. suOi hs bHihiubs. kitchen sinks, washstands etc. are contacted during use 
with various materials such as soap liquid coniHin.ns o.b> and oily components, facial cleansing cream hair shampoos 
etc. in addition to water, among which oily substances «nd calcium salts of soap (i.e. soap dregs) are considered to 
adhere to the surfaces of the products with dusi cic lo 'orm (oui.ng To prevent fouling on the product, a glazed surface 
constituting a glassy surface formed on the product is sub^scted sometimes to water repellency treatment with wax a 
fluonne-containing material, etc. to prevent tou .nc; from ,cm,mmg on the glazed surface. By this water repellency 
treatment, it is also attempted to prevent adhosioi o' foui-ry, to trw irionorand exterior of a house, toilet stools producte 
used with water, signboards, signs, tombstones etc . k « 

[0004] On the other hand, the modification ol Ihc surt^o c( a base material by coating the surface with a surfactant 
to render it hydrophilic has been known for a lon^ »»nr nno a l,,nncr improvement in durability of this hydrophllicity by 
adding and incorporating a water-soluble organic potymc, such h& poVaciylic acid or. polyvinyl alcohol into the sur- 
factant IS described in JP^ 62-101680 etc. Funhcr a mcirod ol applying and fixing a hydrophilic material such as 
cellulose, glycols and glycerine via a coating of h polyvinyl nicchoi-vinyl acetate copolymer to the surface and inside 
of a porous film made of a hydrophobic polymer is Knowr as described in JP-B 5-67330 etc 
[0005] However, the water-repellent effect of waicr-fcpoHoncy treatment with conventional water-repellant wax can- 
not be said to be satisfactory, or even if suffiaont wdtoftcpoHcncy treatment is initially conducted, the effect cannot 
be said to be bng-lasting, thus failing to exhibit a lonq »na sufficient anti-fouling effect. Further, the conventional hy- 
drophilic coating confers hydrophifcity merely lomporarUy o- in a short time, and therefore the sufficient durability of 
the hydrophilic effect can hardly be expected, and Ihc wnicr l.im on the hydrophilic coating is hardly rendered uniform 
thus causing a transmission image or reflecled im^gc tc be warped and malting practfcal application thereof to the 
products problematic. 

[0006] Furthermore with respect to prevention of doniurcs from fouling and generating smell, fluorine treatment and 
the like have been examined, but cannot be said ic «chiovo a sufficient effect for a long time by treating the dentures 

once. 

iOOOT] This invention is made to solve the problems ooscnood above, and an object of the invention is to provide an 
anti-fouling coating solution which is excefleni in adncsion lo a base material, is able to form a rigid and dense coating 
after application, and confers a long-durable hydrophilic cttoci and anti-fouling effect on the surface of an article By 
use of the coating solution It is intended that a hydrophiiK: anxouing coating is fornied on each of automobile bodies 
automobile wheels, dentures, tombstones, the intcr.o. «id cxicnor of a house, products used with water in toilets' 
kitchens, washrooms, bathtubs etc.. toilet stools. signbo;.rds. signs, plastic products, glass products etc.. to achieve 
an excellent anti-fouling effect on the surfaces of the articles. 

[0008] Further, another object of this invention is to provide a suitable anti-fouling coating solution adapted to various 
uses and applications because required characteristics such as outward appearance (e.g. unifom. transparency) after 
coating, drying characteristics, smell, safety and less damage to a base material are varied depending on the article 
coated with the coating solution. 

Disclosure of Invention 



[0009] This inventkjn relates to an anti-fouling coating solution having the following characteristic^: 
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(1 ) An anti-f ouling coating solution comprising an inorganic polysilazane. a diluting solvent and a catalyst _ 

(2) The anti-foullngcoating solution according to the above-mentioned iteml.wher^^^ 

SThe anSouling coating solution according to the above-mentioned item 1 , wherein a paraffin type solvent Is 

' ;T?h?i;;ltgSrg solution according to the above-mentioned item 2 or 3. wherein the diluting solvent 

urther comprises one ormore of solvents selected from xylene, methylcyclohexane and ethyteyclohexane. 

(5?The ri fouling coating solution according to any one of the above-mentioned items 1 to 4. wherein the con- 

centration of the inorganic polysilazane Is 0.5 to 10% by weight. ^ . * i ♦ 

6)ThTant«g co'ating Llltion according .0 any one of the above-^^ 

is contained in an amount of 0.5 to 10% by weight based on a pure inorganic polysHazane. 

(7) The anti-fouling coating solution according to any one of the above-mentioned rtems 1 to 6. wherein 4.4 - 

trimethylenebis(1 -methylpiperidine) is used as the catalyst. 

15 Preferred Mode of the Invention 

[0010] Hereinafter, this Invention is described in more detail. „ rtiiufinn =«i»ont anri 

0011 The anti-fouling coating solution of the invention comprises an Inorganic polysilazane. a diluting solvent and 
a catalyst as essential components, and the inorganic polysilazane used in the anti-fouling coating solu^jon of the 
20 invention includes the one soluble in a solvent and having repeating units represented by the general fomiula. 



H H 

I I 

S5 ^— Si— N- 

- H 



30 



35 



40 



[00121 The inorganic polysilazane having repeating units represented by the above general fomiula and soluble in 
a solvent, used in this invention, may be any poiysilazanes produced by a method known in the art^ 
[0013] Xs the method of producing the inorganu: polysilazane having repeating unrts '^^"^^^"^^"l^l^l^^^^^^^ 
eral fomiula and soluble in a solvent, any one of arbitrary methods including methods known in the art may be used^ 
Onl ofThe me^^^^^^ is. for example, a Ithod of synthesizing an inorganic polysilazane by reacting a d,ha.os a^^ 
rej^ented by the gener^ fomiula SiH,X, (X is a halogen atom) with a base to fomi a "f 
ScTng the dihalos'ane adduct with ammonia. The halosilane is generally acidic and can react with a base to orm 
an adduct Because the rate of fomiation of this adduct and the stability of the adduct depend on the acidity of the 
SLsifane and the basicity of the basic substance or on steric factor etc.. the type of halosilane and the type of base 
marbesel^^^^^^^^^ 

S Sabllity of adduct in this case does not necessarily mean such stability as to be able to be isolated in the 
fo,^of?dduTieans all possible cases where.forexample.thead^ 

substantially as a reactton intermediate. , o u v /v c r-i Rr nr n ta nreferabh/ 

[00141 AS the halosilane, a dihaiosilane represented by the general fomnula SiHjXa (X = F. CI Br. or I) Preferably 
Eed fV^rn the viewpoinl of the handling and reactivity thereof, and particularly dichlorosilane .s preferably selected 

45 fromthevievmolntofthereactlvlty.thepriceof its Starting material, etc. ,,„^i„n 

[Zs] The base used for fomiing the adduct may be a base not causing other reactions than the ^^^^^^^ '^^^ 
an dduct with a halosilane. and preferable examples thereof include Lewis bases, temaiy ^'"««^J-J^^--^ 
plridlne picoline and derivatives thereof, secondary amines having a sterically hindered group, phosphine ars.ne and 
S thereof (for example, trimethyl phosphine. dimethylethyl phosphine. methytdiethyl P^-f ' 

50 L. trimethyl stilbene. trimethylamine. triethylamine. thiophene. furan. dioxane. '^"^P^^'jV^^t.Tnt ofte bie 
ridine and picoline are particularV preferable for handling and from an economical viewpoint. The amount of the base 
std is not'particularly required to be strict, and the base may be present in excess overtt,e stoichiometnc rat o of^he 
base (including an arriine in an adduct) to the silane. that is. in excess over the ratio of amine : silane = 2 . 1 . The 

reaction of formina an adduct is earned out In a solvent. . ^ . 

« 0 lynthesisoftheinorganicpolysHazane^«aanadduct.theadductisreactedwithammon^^ 

to foni the inorganic polysilazane. wherein the amount of ammonia may be in excess over s^'ane f -id the reacjon 
CO dins are that the'rea'ction temperature is usual^ -78-C to 100-C. preferably .^^^^ 

and reaction pressure are not particularly limited. The polymerization reaction of the inorganic polysilazane is earned 
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out preferably in an Inert gas atmosphere, and the inert gas is preferably nitrogen or argon. 
[0017] In the present invention, the inorganic polysilazane may be the one soluble in a solvent and having repeating 
units represented by the general fomiula above, but usually the one having a number-average molecular weight in the 
range of 600 to 3000 is preferably used. Further, the inorganic polysilazane is used preferably In an amount of 0 6 to 
1 0% by weight based on the total weight of the coating solution, 

[0018] On the other hand, the catalyst used in this invention has a function of converting the inorganic polysilazane 
into silica at ordinary temperatures. Preferable examples of the catalyst In the invention include N-heterocyclic com- 
pounds such as 1-methylplperazine. 1 -methylplperidine. 4,4'-trimethylenedipiperidine, 4,4'-trlmethylenebis(1 -methyl- 
piperidine), diazablcyclo-[2,2,2]octane, cis-2,6-dimethylplpera2lne, 4-(4-methylplperidine)pyridlne, pyridine, diperid- 
Ine, a-picoline, P-picoline. y-plcoiine. piperidlne, lutidine, pyrimidine. pyridazine, 4,4'.trimethylenedipyridlne, 2'-(methyl- 
amino)pyridine, pyrazine, quinoline. quinoxaline, triazine, pyrrole. 3-pyrroline. imidazole, triazole, tetrazole and l-meth- 
yipyrrolldine; amines such as methylamine, dimethylamine, trimethylamine, ethylamlne, diethylamlne, trlethylamine, 
propylamine, dipropylamine, tripropylamine, butylamine. dibutylamine, tributylamine, pentylamine, dipe'ntylamlne, trip- 
entylamine, hexylamine. dihexylamlne. trihexylamlne, heptylamine, diheptylamine, octylamine, dioctylamine, trioc- 
tylamine. phenylamlne, diphenylamlne and triphenylamine; and DBU (1,8-dlazabicyclo[5,4,0] 7-undecene)i DSN 
(1 ,5-diazabicyclo[4,3,0] 5-nonene), 1 ,5,9-tria2acyclododecane, 1 ,47-triazacyclononanei etc. These catalysts are com- 
pounded preferably In an amount of 0.5 to 10 % by weight based on a pure Inorganic polysilazane. 
10019] The diluting solvent used In the anti-fouling coating solution of the Invention may be any of diluting solvents 
capable of dissolving the Inorganic polysilazane and the catalyst. In consideration of storage stability, the diluting solvent 
Is preferably a solvent having a sustained ability to dissolve the inorganic polysilazane and the catalyst, and the solvent 
even used for a long time is preferably stable without evolution of gases such as silane. hydrogen, ammonia, etc. The 
diluting solvent used in the anti-fouling coating solution of the invention Includes petroleum solvents such as mineral 
spirit, paraffin type solvents, aromatic solvents and alicyclic solvents. Examples of these solvents or solvent compo- 
nents include paraffin type solvents or solvent components such as octane and 2,2,3-trimethylpentane with 8 carbons, 
nonaneand2,2,5-trimethylhexane with 9 carbons, decane with 10 carbons, n-undecane with 11 carbons, etc. , aromatic 
solvents or solvent components such as xylene with 8 carbons, cumene and mesltylene with 9 carbons, naphthalene, 
tetrahydronaphthalene, butylbenzene. p-cymene. diethyfbenzene and tetramethylbenzene with 10 carbons, pentyl- 
benzene with 1 1 carbons, etc.. and alicyclic solvents or solvent components such as methylcyclohexane with 7 carbons, 
ethylcyclohexane with 8 carbons, p-menthane. a-plnene, dipentene and decalin with 1 0 carbons, etc. These solvents * 
are exemplified merely for illustrative purposes, and the solvents or solvent components are not limited to those ex- 
emplified specifically Further, these solvents or solvent components are used alone or as a mixture thereof. 
[0020] The anti-fouling coating solution of the invention can be applied onto the surfaces of automobile bodies, 
automobile wheels, dentures, tombstones, the interior and exterior of a house, products used with water in toilets,' 
kitchens, washrooms, bathtubs etc., toilet stools, signboards, signs, plastic products, glass products etc., to form dense 
and hydrophllic coatings on the surfaces of these articles. The method of applying the anti-fouling coating solution of 
the Invention may be any of known methods of applying liquids. Specifically, the method of applying the anti-fouling 
coating solution of the invention includes, for example, a method of wiping with a cloth, a method of wiping with a 
sponge, spray coating, flow coating, roller coating, dip coating, etc., but the coating method Is not limited to these 
exemplified methods. The preferable method of applying the anti-fouling coating solution of the invention is varied 
depending on various conditions such as the shape, size and quantity of a product to which the coating solution is 
applied; for example, in the case of automobile bodies and tombstones, a method of wiping with a cloth, a method of 
wping with a sponge and spraying are preferable in operation, and In the case of the Interior and exterior of a house, 
roller coating and spray coating are preferable. In the case of dentures, spray coating and dip coating are preferable.' 
Preferably, the coating solution Is applied in such an amount as to fonn a coating of about 0. 1 to 2 microns in thickness 
after drying. 

[0021] By applying the antl-fouling coating solution of the Invention, a hydrophllic and dense coating can be formed 
on the surface of a product because the Inorganic polysilazane contained in the coating solution Is converted into a 
dense silica coating by the action of the catalyst, thus attaining the strong hydrophilicity of the silica coating. When 
dried at ordinary temperatures, the antl-fouling coating solution of the invention easily fornis a rigid and dense coating 
made of silica. Fomriatlon of this sllfca coating is varied depending on the type of inorganic polysilazane, the type of 
catalyst, etc.. but the coating will be formed in a period of about 1 to 2 weeks. At the time of application, the coating 
solutfon of the Invention Is In a solution fomi and can thus be applied very easily to form a coating which after application, 
can be converted into a dense and rigid hydrophllic coating thereby fonning a hydrophllic antl-fouling coating easily 
on the surfaces of various products. As the coating surface thus fomied Is more rigid and denser, the coating brings 
about a higher anti-fouling effect. 

[0022] .When the antl-fouling coating solution of the invention is used to fonn a hydrophllic and dense silica coating 
on the surface of e.g. an automobile, a tombstone, the outer wall of a house, or the like, the resultant hydrophllic 
surface, upon contacting with rainwater, comes to be In the state of a watery coating without fomiing water drops 
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. v huHrnnhiiir d.irface has hiaher affinity for water than for hydrophobic substances such as 

TuTie /So d ngiy, visually noticeable fouling hardly occurs, and the amount of adhenng fouling . ed"ced 
S Vi^^hrS o dentures acylic resin as the material of dentures absorbs water wrth which foul substances 
[0023] In the case °' 'f ""^^^^^ . become a source of the smell of dentures, but the anti- 

sme an be^^ e^^^^^^^^^^ are coated wtth the anti-fouling coating solution of the invention, so that 

even H unevenness occurs on denatures in finish polishing, the silica coating makes this unevenness smooth ^ make 
!rth«lon onouTsubstances more difficult. Further, the fomied silica coating has high surface hardness and high du- 
?iirand is t^^^^^^^^^^^^ upon bfting, . stable in the living body, and . not eluted. Even « the silica 



Eno Characteristics smell safety, damage to a base material, and storage stability of the coating solution are vaned 

;S°tr«i-foullnseoa*9«-i»i."«th.(n..«»nma,Mappi;Mto.p»^^ 

shown below. 

A. Automobile bodies, wheels 

[00291 The solution should not darriage a coating sublayer and be stable such that particularly when the solution Is 
applied by a cup gun. it is not whitened in the cup gun. 



(Example of Connpounding Ratio) 

so 



[0030] 





Inorganic polysilazane 


1 0.3 to 2% by weight 




DMPP 


1 0.01 to 0.1% by weight 


55 


Xylene 


1 0.5 to 10% by weight 




Pegasol AN45 


! balance 
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[0031 ] DM PP is 4,4'-trimethyIenebis(1 -methylpiperidine) (hereinafter this abbreviation is used). 
(Preferable Example of Compounding Ratio) 
5 [0032] 



Inorganic polysllazane 


0.4 to 1% by weight 


DMPP 


0.01 to 0.05% by weight 


Xylene 


1 to 4% by weight 


Pegasol AN45 


balance 



B. Dentures 

,5 [0033] The solution should be stable without whitening for a long time and safe to the human body with less smell 
without deforming or deteriorating acrylic resin as the denture material. 

(Example of Compounding Ratio) 
•0 [0034] 



Inorganic polysllazane 


0.5 to 5% by weight 


DMPP 


0.02 to 0.2% by weight 


Pegasol AN45 


balance 


(Preferable Example of Compounding Ratio) 


Inorganic polysllazane 


1 to 2% by weight 


DMPP 


0.04 to 0.08% by weight 


Pegasol AN45 | 


balance 



C. Tombstones 



[0035] The solution should show less inierierence color when applied on granite or the like and be stable for a 
time so as not to be whitened. 



(Example of Compounding Ratio) 



[0036] 





Inorganic polysllazane: 


0.5 to 4% by weight 




DMPP 


0.01 to 0.2% by weight 




Xylene 


6 to 50% by weight 




Pegasol 3040 


balance 


(Preferable Example of Compounding Ratio) 




[0037] 








Inorganic polysllazane 


1 to 3% by weight 




DMPP 


0.01 to 0.1% by weight 




Xylene 


5 to 15% by weight 




Pegasol 3040 


balance 



D. The Interior and exterior of a house, bathtubs, kitchens, etc. 



[0038] The solution should scarcely smell, be stable to the human body, and have a high drying characteristic. 
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(Example of Compounding Ratio) 
[0039] 



5 


Inorganic polysilazane 


0.3 to 2% by weight 




DMPP 


0.01 to 0.2% by weight 




Xylene 


1 to 10% by weight 




Pegaso! AN45 


5 to 88% by weight 




Ethylcyclohexane 


5 to 88% by weight 


10 


Methylcyclohexane 


5 to 88% by weight 



(Preferable Example of Compounding Ratio) 
15 [00401 



20 



25 



30 



35 



40 



45 



SO 



55 



Inorganic polysilazane 

DMPP 

Xylene 

Pegasol AN46 

Ethylcyclohexane 

Methylcyclohexane 



0.5 to 2% by weight 
0.01 toQ.1%by weight 
1 to 5% by weight 
20 to 50% by weight 
20 to 50% by weight 
20 to 50% by weight 



E. Polycarbonate plate 

[0041 ] The solution should not erode a polycarbonate plate as a substrate. 

(Example of Compounding Ratio) 

[0042] 



Inorganic polysilazane 


0.5 to 5% by weight 


DMPP 


0.01 to 0.4% by weight 


Xylene 


1 to 10% by weight 


Pegasol 3040 


balance 



(Preferable Example of Compounding Ratio) 
[0043] 



Inorganic polysilazane 


1 0.5 to 4% by weight 


DMPP 


1 0.03 to 0.2% by weight 


Xylene 


1 3 to 10% by weight 


Pegasol 3040 


i balance 



[0044] The solvents Pegasol AN46 and Pegasol 3040 (Mobil Sekiyu Corp.). whict, are P^°^";^^^^ 

aromatic components in a higher amount than In Pegasol 3040. 
Best Mode for Carrying Out the Inventton 

10045] Hereinafter, the present Invention is described in more detail by «-;;'>J^/^^^^^^^^ 

Examples, but the present invention is not limited to the Production Example and the Examples described below. 
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Production Example 1 (Production of the inorganic polysilazane) 

[0046] A gas inlet tube, a mechanical stirrer and a Dewar condenser were fit into a four-necked flask with an internal 
volume of 300 ml. The inside of the reactor was replaced by dry deoxygenated nitrogen, and then 1 50 ml of dry degassed 
pyridine was introduced into the four-necked flask and cooled on ice. Then, 16.1 g dichlorosilane was added thereto 
over 50 minutes, to fomri a white solid adduct (SiHgClg-aPy). The reaction mixture was cooled on ice under vigorous 
stirring and bubbled over 1 hour with a mixture of a nitrogen gas and 10.9 g ammonia previously purified by passage 
through a soda lime tube and an active carbon tube. After the reaction was finished, the solid product was removed 
by centrif ugation and subsequent filtration. By removing the solvent from the filtrate under reduced pressure (SOX, 5 
mmHg, 2 hours). 5.52 g glassy solid polysilazane was obtained. The molecular weight of the polysilazane detemiined 
by a vapor pressure depression method was 2000. The yield was 77%. 

Example 1 

[0047] 0. 5 part by weight of the inorganic polysilazane obtained In Production Example 1 and 0.02 part by weight 
of DMPP (catalyst) were dissolved In a solvent consisting of 1 . 98 parts by weight of xylene and 97.5 parts by weight 
of Pegasol AN45 (Mobil Seklyu Corp. ), to give an anti-fouling coating solution for automobile bodies and wheels. 
[0048] The coating solution was coated by spraying with a spray gun onto a coated steel plate In such an amount 
as to give a coating of 0.2 pjn in thtekness after conversion into silica. After drying, the coating was examined In an 
outdoor exposure test, and the change In contact angle was observed, to give the results in Table 1 . 

Table 1 



Number of outdoor exposure days 
(days) 


0 


7 


14 


21 


28 


3 months 


6 months 


1 year 


Contact angle 
(degrees) 


65 


41 


23 


16 


11 


10 


9 


10 



[0049] As can be seen from Table 1 , formation of a silica coating gradually proceeded, and 2 weeks later, a hydrophillc 
coating had been almost formed, and by this hydrophllc silica coating, the coated steel plate remained in a stably 
coated state for a long time. The coated steel plate, observed after 6 months and 1 year respectively was not recognized 
to be fouled. 

[0050] This coating solution was sealed In a nitrogen atmosphere, stored at ordinary temperatures, and examined 
for generation of monosilane after 1 month. 3 months and 6 months respectively, and as a result, the amount of mon- 
osltane generated was 43 ppm after 1 month. 61 ppm after 3 months and 75 ppm after 6 months. Indcating good 
storage stability. 

[0051] When the coating solution in Example 1 was placed in the cup of a spray gun and left for 30 minutes at ordinary 
temperatures in the air, the solution maintained its transparent state. Separately, a coating solution was prepared from 
the same composition described above except that Pegasol AN45 was replaced by Pegasol 3040 (Mobil Sekiyu Corp. ) 
having a lower aromatic content than In Pegasol AN45, and this coating solution turned turbid after 20 minutes. From 
this result, it was found that when an automobile anti-fouling coating solution having the composition described above 
Is applied by a spray gun. a solvent containing aromatic components In a higher amount within a range not Influencing 
a coating sublaytr is preferably used In the coating solution from the viewpoint of stability of the coating solution. 

Example 2 



[0052] One part by weight of the inorganic polysilazane obtained in Production Example 1 and 0.04 part by weight 
of DMPP (catalyst) were dissolved in a solvent consisting of 98.96 parts by weight of Pegasol AN45 (Mobil Seklyu 
Corp.), to give an anti-fouling coating solution for dentures. 

[0053] This coating solution was applied by a spray gun onto the whole of dentures to form a silica coating of 0.3 
^m in thickness thereon. The coating was converted completely into silica by drying it at 45«C for 60 minutes in an 
oven and subsequent treatmenHor 12 hours under the conditions of 40**C and 90% relative humidity in a hlgh4em- 
perature high-humidity apparatus. A hydrophillc and dense silica coating was fonned on the surface of the dentures, 
and when the dentures were used, the coating was not deteriorated, and fouling could be easily washed away with 
water, and no smell was generated. 
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Example 3 



[0054] One part by weight of the inorganic polysilazane obtairied ir, Production Example 1 and O.M part by we gh 
Spp (catalyst) were dissolved in a solvent consisting of 11 .46 parts by weigh, of xylene and 87.5 parts by weight 
of Peaasol 3040 (Mobil Sekiyu Corp. ), to give an anti-fouling coating solution for tombstones. 
S Thfco ting solution was^pHed by aerosol spraying onto polished granite. A -fo.^;<>^X^9ofOA^n.^ 
Sess was thereby formed. After 2 weeks, a hydrophillc and dense silica coating was formed on the surface, and 
when left outdoors for 1 year, the coating was not deteriorated, and no fouling was obseived. 



10 Example 4 



[00561 0.5 part by weight of the inorganic polysilazane obtained in Production Example 1 and 0X)2 P^^ by we^gh, d 
DMPP(cLlvst) were dissolved lnasolventconsistingof1.98parts by weight ofxylene.^ 

AlLTrL?b7slkru Coro 1 32 5 parts by weight of ethylcyclohexane and 32.5 parts by weight of methyteyclohexane. 
rjvVanI t^^^^^^^^^ Of prJdSts used with water, such as --^^^1^^;^'^^^^^^ 

coalna solution was applied onto the surfaces of a washstand made of ceramic ware and an enameled bathtub. A 0.2 
^TnC coatrng was'tomned respectVely, Fouling hardly adhered, and adhered, the fouling could be easily re- 
moved. 



20 Example 5 



[00571 One part by weight of the inorganic polysilazane obtained In Productton Example 1 and 0.04 part by weigh 
of DMPP (catalyst) were dissolved in a solvent consisting of 3.96 parts by weight of xylene, 31 .7 parte by weigh of 
?eqaso'AS5 (^^^^^^ Sekyu Corp.). 31 .7 parts by weigh, of ethylcyclohexane and 31 .7 parts by weight of methylcy- 
clohexanrto give an antiJouling coating solution for the Interior and exterior of a house. This coating solution was 
iplfed b^olling onto the surface o, the outer wall of a house. The outer wall was not fouled for a long time. Fouling 
such as dust could be easily removed by spraying with water. 



Example 6 



roossi Two Darts by weight of the inorganic polysilazane obtained in Production Example 1 and 0.08 part by weight 
S DMPplcataTyst weHssolved in a solvent consisting of 7.92 part, by weight of xylene and 90 ^-ts w^^^^^^^^^ 
Peaasol sSo (Mobil Sekiyu Corp.), to give an anti-fouling coating solution for polycarbonate plates. Using a cloth 
in^rtS^m^wrth s colg soTu ion, the coating solution was applied by hand onto a polyca*onate plate. A hy- 
SKSdensr icacoaSngcouldUfomied 



Effect of the Invention 



rO0591 AS described above, the hydrophillc coating-f omiing anti-fouling coating solution of the « '^"^ 

40 oTat the tfrSe of application, and thus the coating solution can be easily applied by spray ^'^^y^^Tf^fZ 
wig with a cloth or sponge, and after application, the polysilazane in a liquid fomi can be ^^l^J^^J'^^^^^^^^ 
dense coating, thus easily fom,ing a hydrophilic coating film ve^ excellent in anti-fouling «««f-.'"J^f*°"' J^^f" 
dmphlllX of the coating film thus fomied is durable and Its effective hydrophiliclty can be maintained usua^^ f oM to 
2™Lrr7urther. the anlfoullng coating solution can be applied in veo^ wide uses by merely regulating the type of 
45 solvent, the amounts of compounding materials, etc. 



Industrial Applicability 



rooeoi As described above, the hydrophilfc coating-fomiing anti-fouling coating solution of the invention is ve^^ useful 
asanhydropS^^^^ 

erdentures, tombstones the interior and exterior of a house. produCs used with water in toilets, kitchens, wash- 
rooms, bathtubs etc.. signboards, signs, plastic products, glass products, etc. 



55 Claims 

1. An anti-fouling coating solution comprising an inorganic polysilazane. a diluting solvent and a catalyst. 
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2. The antl-fouling coating solution according to Claim 1 , wherein mineral spirit is used as the diluting solvent. 

3. The anti-fouling coating solution according to Claim 1 . wherein a paraffin type solvent is used as the diluting solvent. 

4. The anti-fouling coating solution according to Claim 1 , wherein the diluting solvent comprises one or more of 
solvents selected from xylene, methylcyclohexane and ethylcyclohexane. 

5. The anti-fouling coating solution according to Claim 2, wherein the diluting solvent further comprises one or more 
of solvents selected from xylene, methylcyclohexane and ethylcyclohexane. 

6. The anti-fouling coating solution according to Claim 3, wherein the diluting solvent further comphses one or more 
of solvents selected from xylene, methylcyclohexane and ethylcyclohexane. 

7. The anti-fouling coating solution according to Claim 1 , wherein the concentration of the Inorganic polysllazane Is 
0.6 to 10% by weight. 

8. The anti-fouling coating solution according Claim 1 , wherein the catalyst Is contained in an annount of 0.5 to 1 0% 
by weight based on a pure inorganic polysllazane. 

9. The anti-fouling coating solution according to Claim 1 . wherein 4,4'-trimethylenebis(1-methylplperidine) is used as 
the catalyst. 
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